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Description 

[0001] This invention relates to hydroxamic acid derivatives. More particularly, this invention relates to : 

s (i) hydroxamic acid derivatives of the formula (I) as hereinafter defined, and non-toxic salts thereof, 

(ii) processes for the preparation thereof, and 

(iii) pharmaceutical agents containing them. 

[0002] The matrix metatloproteinases (l\1MPs) are neutral metailoproteinases and zinc (Zn^-^) is essential in the active 
10 site for their activation. They degrade collagen, lamlnin, proteoglycans, fibronectin, elastin, gelatin etc. under physio- 
logical conditions and. therefore, are effective on growth and tissue remodelling of articulation tissue, bone tissue and 
connective tissue. 

At least 10 classes of IVIMPs which differ in primary structure are identified. As common characteristics of these en- 
zymes, MIVIPs 

15 

(1) have Zn2+ in the active site and the activity depends on calcium (Ca2+), 

(2) are secreted as an inactive proenzyme and activated outside of cells, 

(3) have high homology on amino acid sequence, 

(4) have an ability to degrade various extracellular matrix components in vivo, 

20 (5) are regulated by tissue inhibitors of metailoproteinases (TIMP) which are specific to MMPs. 

[0003] Recently, It Is reported that gelatinases, neutral metailoproteinases classified In MIVIPs which degrade various 
extracellular matrices represented by gelatin, are related to various diseases. 

[0004] Gelatinase in hibltors are useful for prevention and/or treatment of various diseases induced by overexpression 
25 or excess activation of gelatinases. Such diseases are, for example, rheumatoid diseases, arthrosteitis, unusual bone 
resorption, osteoporosis, periodontitis, interstitial nephritis, arteriosclerosis, pulmonary emphysema, cirrhosis, cornea 
injury, metastasis of, invasion of or growth of tumor cells, autoimmune diseases (e.g. Crohn's disease, Sjogren's syn- 
drome), diseases caused by vascular emigration or Infiltration of leukocytes, arteriallzation. 

[0005] Some compounds possessing Inhibitory activity against gelatinases are known. Much research and develop- 
so ment on substrate analogous MMP inhibitors has energetically been carried out [Inhibitors of matrix metailoproteinases 
(MMPs), Nigel RA Beeley, Phillip RJ Ansell, Andrew JP Docherty et. al., Cun^. Opin. Ther. Patents., 4, 7-16 (1994), 
Current Drugs Ltd ISSN 0962-2594]. 

[0006] For example. In the specification of EP 606046, aryl-sulfonamlde derivatives of the fonmula (X): 

35 

O Ri'^CHaO 
HO-N-C-C— N — S-Ar^ (X) 
40 H R2X o 



wherein (a) Ar'^ is carbocyclic or heterocyclic aryl; R'* is hydrogen, lower alkyl, carbocyclic aryl-lower alkyi etc.; R^^ Is 
hydrogen, lower alkyl, carbocyclic aryl-lower alkyl etc.; R2x |s hydrogen, lower alkyl; or (b) R'* and R'''^ together with 
4s the chain to which they are attached fomri 1,2,3, 4-tetrahydro-isoqulnollne, piperldine etc.; Ar^^ and R2x are as defined 
In (a); or (c) and R^x together with the carbon to which they are attached form C3-7 cycloalkane, oxa-cyclohexane, 
thia-cyclohexane etc. which is unsubstituted or substituted by lower alkyl; and Ar^ and are as defined in (a); 
inter alia, are disclosed to have inhibitory activity against matrix metal loprotelnase. 

[0007] WO 95/35276 discloses a class of hydroxamic acid and carboxylic acid derivatives which are said to be ther- 
so apeutically active as inhibitors of matrix metailoproteinases. 

[0008] Energetic Investigations have been carried out in order to make a gelatinase inhibitor. The present inventors 
have found that a series of hydroxamic acid derivatives of the fomiula (I) have inhibitory activity against gelatinases 
and have accomplished the present invention. 

[0009] Hydroxamic acid derivatives of the formula (I) of the present invention are novel compounds that are not 
S5 known at all. 

[0010] The present Invention provides a hydroxamte acid derivative of formula (I): 
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wherein R*^ Is hydrogen, or C1-4 alkyi; t 

R2 is (1) hydrogen, (2) C1-8 alky!, (3) phenyl, or (4) C1-4 alkyI substituted by phenyl; 

E Is (1) -CONR3-, In which R^ Is hydrogen, C1-4 alkyI, phenyl, or C1-4 alkyI substituted by phenyl; 

(2) -NR^CO-, In which R^ Is as hereinbefore defined; 

(3) -C0-0-. 

(4) -0-C0-, 

(5) -NR^-C0-NR3-, in which R3 is as hereinbefore defined; 

(6) -CO-CH2-, 

(7) -CO-. 

(8) -0-C0-NR3*, In which R^ Is as hereinbefore defined; 

(9) -NR^-CO-O-, in which R^ Is as hereinbefore defined; 

(10) -0-C0-0-, 

(11) -CS-NR3-, in which R3 is as hereinbefore defined; 

(12) -NR3-CS-, in which R3 is as hereinbefore defined; 

(13) -NR3-CS-NR3-, in which R^ is as hereinbefore defined; 

(14) -0-CS-NR3-, in which R*^ Is as hereinbefore defined; 

(15) -NR3-CS-0-, In which R3 Is as hereinbefore defined; 

(16) -CS-0-, 

(17) -0-CS-, or 

(18) -0-CS-0-, 

A is (1) C3-7 cycloalkyi, or (2) Ar, In which Ar is C5-10 carbocyclic aryl or C5-15 membered mono- or bi-heterocycllc 
aryl containing 1-2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur, and is unsubstituted or substituted by 1-3 of CI -15 
alkyI, C1-15 alkoxy, hatogen, nitre, cyano, guanldino, amidino, hydroxy, benzyloxy, -NR^R"'^, in which R^ and R'lOeach, 
independently, is hydrogen or C1-4 alkyI; -COOR^^ In which Ri^ Is hydrogen or CI -4 alkyI; trlfluoromethyl, phenyl or 
C5-15 membered mono- or bi -heterocyclic ring containing 1-2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur, 
J Is (1) a bond, (2) C2-4 alkylene, (3) C2-4 alkenylene, or (4) 



In which R^ and R5 each, Independently, is (i) hydrogen, (li) C1 -4 alkyI, or (III) CI -4 alkoxy, or R^ and R^, taken together 
with the carbon to which they are attached, form a C3-7 cycloalkyi group, 
G Is (1 ) -(CH2)m-, in which m Is 2, 3 or 4, or (2) 



In which R^ and R^ each, Independently, Is (1) hydrogen, (II) CI -8 alkyI, (ill) -COORQ, in which R^ is hydrogen, CI -8 
alkyI, phenyl, or C1-4 alkyI substituted by phenyl; (Iv) Ar, In which Ar Is as hereinbefore defined; (v) C5-15 membered 
mono- or bi-heterocycllc ring containing 1 -2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur; (vl) CI -8 alkyI substituted 
by: -C00R8, in which R^ Is as hereinbefore defined; C1-4 alkoxy; hydroxy; benzyloxy; -NR''2R13, in which R''2 and R^^ 
each, independently, is hydrogen or CI -4 alkyi; -NR'^^COOR"'^, in which R'''* is hydrogen or CI -4 alkyI, and is 
hydrogen, CI -8 alkyI, phenyl, or CI -4 alkyI substituted by phenyl; Ar; or C5-15 membered mono- or bl-heterocyclic 
ring containing 1-2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur; with the proviso that one of the carbon atoms in 
CI -8 alkyI may be replaced by a sulfur atom; or R^ and R7, taken together with the carbon to which they are attached. 
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form a C3-7 cycloalkyi group; 
or a non-toxic salt thereof. 

[0011] The present invention also provides a process for the preparation of a compound of formula (I) or a non-toxic 
salt thereof. 

[0012] The present invention also provides a pharmaceutical composition which comprises a compound of formula 
(I) or a non-toxic salt thereof and a pharnnaceutically acceptable carrier 

[0013] Unless otherwise specified, all isomers are included in the present invention. For example, alkyi, alkoxy and 
alkylene include straight and branched isomers. Isomers resulting from the presence of asymmetric carbon(s) e.g. 
branched alkyI, alkoxy and alkylene are also included within the present Invention. 

[0014] In the formula (I), C1 -4 alkyI represented by R1 , R3 R6, R9 Rio, rii, r12 r13^ r14 means methyl, ethyl, 
propyl, butyl and isomeric groups thereof. 

[0015] In the fomnula (I), C1-B alkyI represented by R2 rB, R7, r8 or R'ls means methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl and isomeric groups thereof. 

[0016] In the formula (I), C1-4 alkyI substituted by phenyl represented by R^, r3, RQ, or R^^ means methyl, ethyl, 
propyl, butyl and isomeric groups thereof substituted by 1 of phenyl. 

[0017] In the formula (I), C1 -4 alkoxy represented by R^, RS, R6 or R^ means methoxy, ethoxy, propoxy, butoxy and 
isomeric groups thereof. 

[0018] In the fonnula (I), C1-15 alkyi as a substrtuent of Ar means methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, 
octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl and isomeric groups thereof. 
[0019] In the formula (I), C1-15 alkoxy as a substituent of Ar means methoxy, ethoxy, propoxy, butoxy, pentyloxy, 
hexyloxy, heptyloxy, octyloxy, nonyloxy, decyloxy, undecyloxy, dodecyloxy, tridecyloxy, tetrad ecy I oxy, pentadecyloxy 
and isomeric groups thereof. 

[0020] In the fomriula (I), halogen as a substituent of Ar is fluorine, chlorine, bromine or iodine. 

[0021] In the formula (I), C2-4 alkylene represented by J means ethylene, trimethylene, tetram ethylene and isomeric 

groups thereof. 

[0022] In the formula (i), C2-4 alkenylene represented by J means vinylene, propenylene, butenylene, butadlenylene 
and Isomeric groups thereof. 

[0023] In the formula (1), C3-7 cycloalkyi represented by R"^ and R^, taken together with carbon to which they are 
attached, or by R^ and R^, taken together with carbon to which they are attached or by A means cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl and cycloheptyl. 

[0024] In the formula (I), C5-1 0 carbocyclic aryl represented by A, or by Ar in R® or R^ preferably means benzene, 

pentalene, indene, naphthalene, azulene. 

[0025] In the formula (I), C5-15 membered mono- or b I- heterocyclic aryl containing 1 -2 of nitrogen and/or 1 of oxygen 
and/or 1 of sulfur represented by A, or by Ar in R® and R^ preferably means a radical derived from pyrrole, imidazole, 
pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, azepine, diazepine, furan, pyran, oxepin, oxazeplne, thiophene, 
thiain (thiopyran), thiepin, oxazole, isoxazole, thiazole, isothiazole, oxadiazole, oxazlne, oxadiazlne, oxazeplne, oxa- 
dlazepine, thiadiazole, thiazine, thiadiazine, thiazeplne, thiadlazepine, indole, isoindole, benzofuran, isobenzofuran, 
benzothiophene, isobenzothiophene, indazole, quinoline, isoquinoline, phthalazine, naphthyridine, quinoxaline, quina- 
zoline, cinnoline, benzoxazole, benzothiazole or benzoimidazole. 

[0026] In the formula (I), C5-1 5 membered mono- or bi-heterocyclic ring containing 1 -2 of nitrogen and/or 1 of oxygen 
and/or 1 of sulfur represented by R^ or R^, or present as a substituent of Ar, includes partially or fully saturated analogues 
of the above C5-15 membered mono- or bl-heterocyclic aryl containing 1 -2 of nitrogen and/or 1 of oxygen and/or 1 of 
sulfur, for example, a radical derived from pyrrotine, pyrrolidine, imidazoline, Imldazolidine, pyrazoline, pyrazolidine, 
piperidine, plperazine, tetrahydropyrimldlne, tetrahydropyrldazine, dihydrofuran, tetrahydrofuran, dihydropyran, tet- 
rahydropyran, dihydrothiophene, tetrahydrothiophene, dihydrothiain (dihydrothiopyran), tetrahyd roth lain (tetrahydro- 
thiopyran), dihydrooxazole, tetrahydrooxazole, dihydroisoxazole, tetrahydroisoxazole, dihydrothiazole, tetrahydrothi- 
azole, dihydroisothlazole, tetrahydroisothiazole, morpholine, thiomorpholine, indoline, isoindoline, dihydrobenzofuran, 
perhydrobenzofuran, dihydroisobenzofuran, perhydrobenzofuran, dihydrobenzothiophene, perhydrobenzothiophene, 
dihydroisobenzothiophene, perhydrotsobenzothiophene, dihydroindazole, perhydroindazole, dihydroquinoiine, tet- 
rahydroquinoline, perhydroquinoline, dihydroisoquinoline, tetrahydroisoquinoline, perhydroisoquinoline, dihydroph- 
thalazine, tetrahydrophthalazine, perhydrophthalazlne, dihydronaphthyridine, tetrahydronaphthyridlne, perhydronaph- 
thyridine, dihydroquinoxaline, tetrahydroquinoxallne, perhydroqulnoxallne, dihydroqulnazoline, tetrahydroquinazoline, 
perhydroquinazolrne, dihydroctnnoline, tetrahydroctnnollne, perhydrocinnoline, dihydrobenzoxazole, perhydro benzox- 
azole, dihydrobenzothiazole, perhydrobenzothiazole, dihydrobenzimldazole or perhydrobenzimidazole. 
[0027] In the present specification, including the claims, it is to be understood that the group E, as written, bonds to 
benzene ring at the right side and to J at the left side. For example, when E Is written as -CO-NR^-, the group AJE- 
bonded to the benzene ring is AJ-CO-NR^-. 

[0028] Non-toxic salts of the present invention Include all pharmaceutically acceptable salts, for example, general 
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salts, acid addition satts, hydrate salts. 

[0029] The compounds of the formula (I) of the present invention may be converted into the corresponding salts. 
Water-soluble salts are preferred. Suitable salts, for example, include: 

salts of alkali metals (e.g. sodium, potassium), salts of alkaline earth metats (e.g. calcium, magnesium), ammonium 
5 salts, salts of pharmaceutical^ acceptable organic amines (e.g. tetramethylammonium, triethylamine, methylamine, 
dimethylamine, cyclopentylamine, benzylamine, phenethylamine, piperidine, monoethanolamine, diethanolamine, tris 
(hydroxymethyl)amlne, lysine, arginine, N-methyl-D-glucamine). 

[0030] The compounds of the formula (I) may be converted into the corresponding acid addition salts. Water-soluble 
salts are preferred. Suitable salts, for example, include: 
10 salts of inorganic acids e.g. hydrochloride, hydrobromide, hydroiodide, sulfate, phosphate, nitrate; salts of organic 
acids e.g. acetate, trifluoroacetate, lactate, tartarate, oxalate, fumarate, maleate, citrate, benzoate, methanesutpho- 
nate, ethanesulphonate, benzenesulphonate, toluenesulphonate, isethionate, glucuronate, gluconate. 
[0031] The compounds of the formula (I) and salts thereof may be converted into the corresponding hydrates by 
conventional means. 

15 [0032] In the compounds of the present invention of the formula (I), hydroxamic acid derivatives of the following 
formulae, and non-toxic salts thereof are preferable: 



the formula 1(1): 



20 




H 



25 



wherein A and G are as hereinbefore defined, 
the formula 1(2): 



30 



35 




i(2) 



O 



wherein A and G are as hereinbefore defined, 
the fomiula 1(3): 



40 



45 




50 



wherein A and G are as hereinbefore defined, 
the fomiula 1(4): 



55 
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Oj.^O O 

o 

wherein A and G are as hereinbefore defined, 
the fomnula 1(5): 




I (5) 



wherein A and G are as hereinbefore defined, 
the fonmula 1(6): 



Oc>^0 O 
„A„JU " H ..,6, 



wherein A and G are as hereinbefore defined, 
the formula 1(7): 




•(7) 



wherein A and G are as hereinbefore defined, 
the formula 1(8): 




I <8) 



wherein A and G are as hereinbefore defined, 
the fomnula 1(9): 
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wherein A and G are as hereinbefore defined, 
the fomiula 1(10): 



10 



15 



o 



wherein A and G are as hereinbefore defined, 
the formula 1(11): 



f-G-C-N-OH 
A.JIL^ " H «<10) 



wherein A and G are as hereinbefore defined, 
the formula 1(12): 

25 



30 



^ --G-C-N-OH . 

H I (12) 



wherein A and G are as hereinbefore defined, 
35 the formula 1(13): 



S 'N-G-C-N-OH 

wherein A and G are as hereinbefore defined, 
the formula 1(14): 

45 



50 A 

s 

wherein A and G are as hereinbefore defined, 
55 the formula 1(15): 
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H H 



wherein A and G are as hereinbefore defined, 
the formula 1(16): 



'-G-C~N-OH 

H ; (16) 



wherein A and G are as hereinbefore defined, 
the formula 1(17): 



S 

A- O N 
H 



~ C ' It 

N-G-C-N-OH 
K H 



(17) 



wherein A and G are as hereinbefore defined, 
the fomnula 1(18): 



A 

H 



wherein A and G are as hereinbefore defined, 
the formula i(19): 



wherein and E are as hereinbefore defined, 
the fomnula 1(20): 
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I (20) 



wherein R1 and E are as hereinbefore defined, 
the fonnula 1(21): 




wherein and E are as hereinbefore defined, 
the fomnula 1(22): 




i (22) 



wherein R** and E are as hereinbefore defined, 
the fonmula 1(23): 




wherein R^ and E are as hereinbefore defined. 

[0033] The preferred specific compounds of the formula (I) are the compounds in Tables 1-23 and non-toxic salts 
thereof and the compounds described in the Examples. 
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[0034] (A) In the compounds of the present invention of the formula (I), the compound in which Is not hydrogen, 
and A-J-E-, substltuents of Ar in A, and R® and R^ In G are not -COOH, -CSOH, amino, hydroxy or a group containing 
-COOH, -CSOH, amino or hydroxy, that Is the compound of the fomriula (1-A): 



o 

II 




wherein G^ E"", J*" and A"" are as hereinbefore defined for G, E, J and A, with the proviso that A"'-J^-E''-, substltuents 
of Ar In A^ , and R^ and R^ in G^ are not -COOH, -CSOH, amino, hydroxy or a group containing -COOH, -CSOH, amino 
15 or hydroxy, R^-a js C1 -8 alkyi, phenyl, or C1 -4 alkyi substituted by phenyl, and the other symbols are as hereinbefore 
defined; 

may be prepared by amidatlon of a compound of the formula (tl): 

20 



wherein all the symbols are as hereinbefore defined; 
with a compound of the formula (III): 



H2N-OR^"^ (III) 



wherein all the symbols are as hereinbefore defined. 
[0035] The method of amidation Is known. It includes the method 

(1) via an acyl halide, 

(2) via a mixed acid anhydride, 

(3) using a condensing agent. 

40 [0036] These methods are explained as follows. 

(1) The method via an acyl halide, for example, may be carried out In an organic solvent (e.g. chlorofomi, methylene 
chloride, diethyl ether ortetrahydrofuran) or without a solvent, using an acid halide (e.g. oxalyl chloride or thionyl 
chloride) at -20" C to reflux temperature, and the obtained acyl halide derivative may be reacted with an amine in 

45 an organic solvent (e.g. chlorofomn, methylene chloride, diethyl ether or tetrahydrofuran) in the presence of a 

tertiary amine (e.g. pyridine, triethyl amine, dimethyl aniline or dimethylaminopyridine) at 0-40°C. 

(2) The method via a mixed acid anhydride may be carried out, for example, by reacting a carboxylic acid with an 
acid halide (e.g. pivaloyi chloride, tosyl chloride, mesyl chloride, ethyl chloroformate or isobutyl chloroformate) in 
an organic solvent (e.g. chloroform, methylene chloride, diethyl ether or tetrahydrofuran) or without a solvent, In 

so the presence of a tertiary amine (e.g. pyridine, triethylamine, dimethylaniline or dimethylaminopyridine) at -20° C- 

40*'C, and the obtained mixed acid anhydride derivative may be reacted with a corresponding amine in an organic 
solvent (e.g. chlorofomi, methylene chloride, diethyl ether ortetrahydrofuran) at 0-40°C. 

(3) The method using a condensing agent (e.g. 1 , 3-dicyciohexylcarbodiimide (DCC), 1 -ethyl-3-[3-(dlmethylamino) 
propyl]carbodiimlde (EDC) or 2-chloro-1-methylpyridlnlum iodide) may be carried out, for example, by reacting a 

55 carboxylic acid with an amine in an organic solvent (e.g. chloroform, methylene chloride, dimethylformamide or 

diethyl ether) or without a solvent, optionally in the presence of a tertiary amine (e.g. pyridine, triethylamine, dimeth- 
ylaniline or dimethylaminopyridine) using a condensing agent at 0-40''C. 
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[0037] The reactions described in (1 ), (2) and (3) be can-ied out under an inert gas (e.g. argon or nitrogen) to avoid 
water in order to obtain a preferable result. 

[0038] (B) In the compounds of the present invention of the fomriula (I), the compound in which is hydrogen, or 
at least one of A-J-E-, substltuents of Ar in A, and or R^ in G Is -COOH, -CSOH, amino, hydroxy or a group containing 
5 -COOH, -CSOH, amino or hydroxy, that Is the compound of the fomriula (l-B): 



10 




15 

wherein G^, E^, J2 and A2 are as hereinbefore defined for G, E, J and A, with the proviso that at least one of A2-J2- 
E2-, substltuents of Ar in A^, and or R^ in G2 is -COOH, -CSOH, amino, hydroxy or a group containing -COOH, 
-CSOH, amino or hydroxy, or R^ is hydrogen, and the other symbols are as hereinbefore defined; may be prepared by 
deprotection under alkaline conditions or acidic conditions, or hydrogenolysis of a compound of the fomnula (l-A) pre- 

20 pared by the above method. 

[0039] Deprotection under alkaline conditions, for example, may be carried out in an organic solvent (e.g. methanol, 
tetrahydrofuran ordioxane), using an alkali metal hydroxide (e.g. potassium hydroxide orsodium hydroxide), an alkaline 
earth metal hydroxide (e.g. calcium hydroxide) or a carbonate (e.g. sodium carbonate or potassium carbonate), an 
aqueous solution thereof or mixture thereof at 0-40''C. 

25 [0040] Deprotection under acidic conditions, for example, may be carried out in a solvent (e.g. methylene chloride, 
dioxane, ethyl acetate, acetic acid, water or a mixture of two or more thereof), using an organic acid (e.g. trif luoroacetic 
acid), or an inorganic acid (e.g. hydrogen chloride or hydrogen bromide) or a mixture thereof at 0-120*0. 
[0041] Hydrogenolysis, for example, may be carried out in a solvent [e.g. an ether (such as tetrahydrofuran, dioxane, 
dimethoxyethane or diethyl ether), an alcohol (such as methanol orethanol), a benzene-type solvent (such as benzene 

30 or toluene), an amide (e.g. dimethylformamide), water, ethyl acetate, acetic acid or a mixture of two or more thereof], 
in the presence of a catalyst (e.g. palladium on carbon, palladium black, palladium hydroxide, platinum dioxide or 
Raney-nickel), optionally In the presence of an inorganic acid (e.g. hydrochloric acid, sulfuric acid, hypochlorous acid, 
boric acid ortetrafluoroboric acid) or an organic acid (e.g. acetic acid, p-toluenesulfonic acid, oxalic acid, trif luoroacetic 
acid orfonnic acid), at ordinary or elevated pressure of hydrogen gas or ammonium fomr^ate at 0-200°C. 

35 [0042] As will be apparent to those skilled In the art, t-butyl or benzyl may be used as protecting groups for carboxy 
or hydroxy, but other groups which may be removed easily and selectively are also prefen-ed. For example, the groups 
described in TW. Greene, Protective Groups In Organic Synthesis, Wiley, New York, 1991 , may be used. Benzyloxy- 
carbonyl or t-butoxycarbonyl may be used as protecting groups for amino, but other groups which may be removed 
easily and selectively are also preferred. t-Butyl or benzyl may be used as protecting groups of hydroxamic acid, but 

40 other groups which may be removed easily and selectively are also preferred. For example, -C(CH3)2-OCH3 may be 
used. 

The desired compound of the present invention may be prepared using these protecting groups. 
[0043] Besides, the compound of the formula (l-B) may be also prepared by reacting the above compound of the 
formula (II) with 1 ,1'-carbonyldllmldazole and hydroxylamlne, followed by deprotection if necessary, e.g. deprotection 
45 under alkaline conditions or acidic conditions, or hydrogenolysis. 

[0044] This type of reaction is known, for example, in an organic solvent (e.g. dimethylfonnamide or tetrahydrofuran), 
optionally In the presence of an amine (e.g. triethylamine or pyridine) at 0-40°C. 

[0045] The compounds of the formula (11) may be prepared by known methods, methods described in the following 
schemes 1 -7 or methods described In the Examples. 

50 
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Scheme 7 
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[0046] In the above schemes, R'' is a carboxyl-protecting group (e.g. benzyl or t-butyl), n Is 0 or 1 and the other 
symbols are as hereinbefore defined. 

[0047] Each reaction in the above schemes may be carried out by a known method. In the above schemes, the 
compounds of fomriulae (IV), (V), (VI), (VII) and (VIII) are known per se or may be prepared by known methods. 
[0048] In each reaction in the present specification, products may be purified by conventional techniques. For ex- 
ample, purification may be carried out by distillation at atmospheric or reduced pressure, by high performance liquid 
chromatography, by thin layer chromatography or by column chromatography using silica gel or magnesium silicate, 
by washing or by recrystalllzation. Purification may be carried out after each reaction, or after a series of reactions. 
[0049] The other starting materials and reagents In the present invention are known per se or may be prepared by 
known methods. 

[0050] The potency of inhibitory activity against each matrix metalloproteinase is confirmed as below. The ICgg value 
for inhibition of gelatinase A activity is determined as follows. 



(1) Inhibitory activity against gelatinase A 

50 

[0051] Progelatinase A (7p,l; in assay buffer (90|a.l)) was purified from human nomnal skin dermal fibroblasts (HNDF). 
It was activated by the addition of 10mM p-aminophenylmercuric acetate (AP1\^A) (10^1) for 1 hour at 37**C. 
[0052] The solution of activated gelatinase A (7^.1/tube, 98^.1) was mixed with various concentrations of the test com- 
pound ordimethylsulfoxide (2p.l) and gelatin (1 OO^J) labeled with 0.05% fluorescein isothiocyanate (FITC) and incubated 
S5 for 2 hours at 37**C. The reaction was terminated by the addition of 0.1 M Tris-HCI (pH9.5) containing 94.7% ethanol 
(750fil). The mixture was stirred and then allowed to stand for 30 minutes at 0°C. The mixture was centrifuged for 30 
minutes at 900xg. The IC50 was determined by measuring the fluorescent intensity in the supernatant (Ex=495nm, and 
Em=520nm). The results are shown in Table 24 (Example number 2 and 2(3)). 
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[0053] Alternatively the inhibitory activity of the test compound was measured by using the synthetic substrate (MO- 
CAc-Pro-Leu-Gly-Leu-A2pr(Dnp)-Ala-Arg-NH2). The substrate solution (890(il; the final concentration was 13.5nM) 
was mixed with various concentrations of the test compound or dimethy (sulfoxide (10ml) for 5 minutes at 37*»C. The 
activated gelatlnase A (/^lAube, 100^1) was added to the reaction mixture and further incubated for 20 minutes at 
37*^0. 0.1 M sodium acetate buffer (2ml; pH4.0) was added Into the mixture. The IC50 was determined by measuring 
the fluorescent intensity (Ex=328nm, and Em=393nm) in this solution. The results are shown in Table 24 (Example 
number 2(4) and 3(2)). 



Table 24 



Example No. 




2 


0.0017 


2(3) 


0.001 0 


2(4) 


0.00061 


3(2) 


0.00023 



[0054] The toxicity of the compounds of the present invention Is very tow and therefore the compounds may be 
considered safe for phamnaceutical use. 

[0055] Inhibition of gelatinases Is useful for prevention and/or treatment of diseases induced by overexpression or 
excess activity of gelatinases, for example, rheumatoid diseases, arthrosteitis, unusual bone resorption, osteoporosis, 
periodontitis, interstitial nephritis, arteriosclerosis, pulmonary emphysema, cirrhosis, cornea injury, metastasis of, in- 
vasion of or growth of tumor cells, autoimmune disease (e.g. Crohn's disease, Sjogren's syndrome), disease caused 
by vascular emigration or Infiltration of leukocytes, arterial ization in animals including human beings, especially human 
beings. 

[0056] For the purpose above described, the compounds of the formula (I), of the present invention, non-toxic salts 
thereof (e.g. acid addition salts or hydrates) may normally be administered systemically or locally, usually by oral or 

parenteral administration. 

[0057] The doses to be administered are determined depending upon, for example, age, body weight, symptom, the 
desired therapeutic effect, the route of administration, and the duration of the treatment. In the human adult, the doses 
per person are generally from 1 mg to 1 000 mg, by oral administration, up to several times per day, and from 1 mg to 
1 00 mg, by parenteral administration (preferably intravenous administration), up to several times per day, or continuous 
administration for from 1 to 24 hours per day from vein. 

[0058] As mentioned above, the doses to be used depend upon various conditions. Therefore, there are cases in 
which doses lower than or greater than the ranges specified above may be used. 

[0059] The compounds of the present invention may be administered in the form of, for example, solid compositions, 
liquid compositions or other compositions for oral administration, Injections, liniments or suppositories for parenteral 
administration. 

[0060] Solid compositions for oral administration Include compressed tablets, pills, capsules, dispersible powders, 
and granules. 

[0061 ] Capsules include hard capsules and soft capsules. 

[0062] In such compositions, one or more of the active compound(s) may be admixed with at least one inert diluent 
(such as lactose, mannitol, glucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, polyvinylpyrrolidone or 
magnesium metasilicate aluminate). The compositions may also comprise, as is normal practice, additional substances 
other than inert diluents: e.g. lubricating agents (such as magnesium stearate), disintegrating agents (such as cellulose 
calcium glycolate), stabilizing agents, and agents to assist dissolution (such as glutamic acid or aspartic acid). 
[0063] The tablets or pills may, if desired, be coated with a film of gastric or enteric material (such as sugar, gelatin, 
hydroxypropyl cellulose or hydroxypropytmethyl cellulose phthalate), or be coated with two or more films. And further, 
coating may include containment within capsules of absorbable materials such as gelatin. 

[0064] Liquid compositions for oral administration include pharmaceutical ly acceptable emulsions, solutions, syrups 
and elixirs. In such compositions, one or more of the active compound(s) may be contained In Inert diluent(s) commonly 
used in the art (e.g. purified water or ethanol). Besides inert diluents, such compositions may also comprise adjuvants 
(such as wetting agents or suspending agents), sweetening agents, flavouring agents, perfuming agents, and preserv- 
ing agents. 

[0065] Other compositions for oral administration include spray compositions which may be prepared by known 
methods and which comprise one or more of the active compound(s). Spray compositions may comprise additional 
substances other than inert diluents: e.g. stabilizing agents (such sodium sulfate), Isotonic buffers (such as sodium 
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chloride, sodium citrate or citric acid). For preparation of such spray compositions, for example, the method described 
in the United States Patent No. 2,868,691 or 3,095,355 may be used. 

[0066] Injections for parenteral administration Include sterile aqueous or non-aqueous solutions, suspensions and 
emulsions. Aqueous solutions and suspensions Include distilled water for injection and physiological salt solution. Non- 
aqueous solutions and suspensions may include propylene glycol, polyethylene glycol, vegetable oil such as olive oil, 
alcohol such as ethanoi or POLYSORBATE80 (registered trade mark). 

[0067] Injections may comprise additional ingredients other than inert diluents: e.g. preserving agents, wetting 
agents, emulsifying agents, dispersing agents, stabilizing agents, assisting agents such as agents to assist dissolution 
(e.g. glutamic acid or aspartic acid). 

[0068] They may be sterilized for example, by filtration through a bacteria-retaining filter, by incorporation of sterilizing 
agents In the compositions or by irradiation. They may also be manufactured in the fomri of sterile solid compositions 
which may be dissolved in sterile water or some other sterile diluent(s) for injection immediately before use. 
[0069] Other compositions for parenteral administration include liquids for extemal use, and endermic liniments, 
ointment, suppositories for rectal administration and pessaries for vaginal administration which comprise one or more 
of the active compound(s) and may be prepared by methods known perse. 

Reference example and Example 

[0070] The following reference examples and examples illustrate the present Invention, but do not limit the present 
invention. 

[0071 ] The solvents in parentheses show the developing or eluting solvents and the ratios of the solvents used are 
by volume in chromatographic separations orTLC. 

[0072] The solvents in parentheses in NMR show the solvents used in measurement. 
Reference example 1 

N-[(4-Nitrophenyl)sulfonyl]glycine t-butyl ester 



[0074] 4-Nitrobenzenesulfonyl chloride (46.3 g) was added to a solution of glycine t-butyl ester hydrochloride (35 g) 
in pyridine (200 ml). The mixture was stirred at room temperature for 1 hour. The reaction mixture was concentrated. 
The residue was washed with water and then a mixture of hexane and ethyl acetate (9:1) and dried to give the title 
compound (61,4 g) having the following physical data. 
TLC: Rf 0.18 (Hexane : Ethyl acetate = 4:1). 

Reference example 2 

N-[(4-Aminophenyl)sulfonyl]glycine t-butyl ester 



[0076] To asolution of the compound prepared in reference example 1 (57.1 g) in ethanot (200 ml) and tetrahydrofuran 
(200 ml), 1 0% palladium carbon (2.2 g) was added. The mixture was stirred at room temperature for 3 hours under an 



[0073] 




[0075] 
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atmosphere of hydrogen. The reaction mixture was filtered through celite (registered trade mark). The filtrate was 
concentrated. The residue was washed with a mixture of hexane and ethyl acetate (4:1) and dried to give the title 
compound (50 g) having the following physical data. 
TLC: Rf 0.36 (Hexane : Ethyl acetate = 1:1). 

5 

Reference example 3 

N-[[4-(p-Toluoylamlno)phenyl]sulfonyl]glyclne t-butyl ester 
10 [0077] 



15 




20 [0078] To a solution of the compound prepared in reference example 2 (1 .2 g) in pyridine (1 0 ml), p-toluoyi chloride 
(0.5 ml) was added at 0°C. The mixture was stirred at room temperature for 30 minutes. To the reaction mixture, 1N 
hydrochloric acid (100 ml) was added. The mixture was extracted with ethyl acetate. The extract was washed with a 
saturated aqueous solution of sodium bicarbonate, a saturated aqueous solution of sodium chloride, dried over anhy- 
drous sodium sulfate and concentrated. The residue was washed with ether and dried to give the title compound (1 .52 

25 g) having the following physical data. 

TLC: Rf 0.56 (Hexane : Ethyl acetate =1:1), 

NMR (CDCl3):6 8.08-8.00 (1H, br.s), 7.86 (2H, d. J=9.2H2), 7.82 (2H, d, J=9.2Hz), 7.78 (2H, d. J=8.2Hz). 7.31 (2H, d, 
J=8.2Hz), 5.04 (1 H, t, J=5.4Hz), 3.67 (2H, d. J=5.4Hz), 2.44 (3H. s), 1 .37 (9H, s). 

30 Reference example 3(1 )-3(7) 

[0079] The compounds having the following physical data were obtained by the same procedure as a series of 
reactions of reference example 3, using a corresponding compound. 

35 Reference example 3(1 ) 

N-[[4-(Benzoylamino)phenyl]sulfonyl]glycine t-butyl ester 

[0080] 



45 




TLC: Rf 0.70 (Ethyl acetate), 

50 NMR (CDCIg): 6 8.02 (1 H. s), 7.9-7.8 (6H, m). 7.6-7.3 (3H. m), 5.02 (1 H. t. J=5.4Hz), 3.68 (2H, d, J=5.4Hz), 1 .37 (9H. s). 
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Reference example 3(2) 



N-[[4-(4-Methoxybenzoylamino)phenyl]sulfonyl]glycine t-butyl ester 



[0081] 




H 



CH3O 



TLC: Rf 0.40 (Hexane : Ethyl acetate =1:1), 

NMR (CDCI3): 6 7.94-7.90 (1H, br.s), 7.86 (2H. d. J=9.2Hz), 7.85 (2H, d, J=8.8Hz), 7.79 (2H. d, J=9.2Hz), 6.99 (2H. 
d, J=8.8Hz), 5.00 (1H. t, J=5.4Hz), 3.89 (3H, s), 3.67 {2H, d, J=5.4Hz), 1 .37 {9H, s). 

Reference exannple 3(3) 

N-[[4-(4-Pentylbenzoylamino)phenyl]sulfony!]-D-phenylalanine t-butyl ester 



TLC: Rf 0.66 (Hexane : Ethyl acetate = 3:2), 

NMR (CDCI3): 5 7.95 (1H. s), 7.84-7.68 (6H, m). 7.35-7.08 (7H, m), 5.10 (1H. d, J=10.0Hz). 4.14-4.00 (1H, m), 3.02 
(2H, d, J=6.0Hz), 2.67 (2H, t, J=7.8Hz), 1.72-1.56 (2H, m), 1.48-1.25 (4H, m), 1.21 (9H, s), 0.89 (3H, t, J=5.0Hz). 

Reference exanrjple 3(4) 

N-[[4-(p-Toluoylamino)phenyl]sulfonyl]-D-tryptophan benzyl ester 



TLC: Rf 0.32 (Hexane : Ethyl acetate =1:1), 

NMR (CDCl3 + CD30D):S7.81 (2H, d, J=8.0Hz), 7.56 (4H, s), 7.43 (1H. d, J=7.0Hz), 7.35-7.25 (6H, m), 7.15-7.00 (4H, 



[0082] 




[0083] 



H 
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m), 6.81 (1H, s), 4.92 (2H, s), 4.25 (1H, m), 3.18 (2H, m). 2.45 (3H. s). 



Reference example 3(5) 



N-[[3-(Benzoylamino)pheny!]sulfonyl]glycine t-butyl ester 



[0084] 




TLC: Rf 0.65 (Hexane : Ethyl acetate =1:1), 

NMR (CDCI3): 5 8.26-8.1 6 (2H, m), 8.00 (1 H, t, J=1 .8Hz), 7.94-7.87 (2H, m), 7.66-7.46 (5H, m), 5.24 (1 H, t, J=5.4Hz), 
3.70 (2H, d, J=5.4Hz), 1 .35 (9H, s). 

Reference example 3(6) 

N-[[2-(Benzoylamino)phenyl]sulfonyl]glycine t-butyi ester 



TLC: Rf 0.51 (Hexane : Ethyl acetate = 3:2), 

NMR (CDCl3):6 1 0.27 (1 H, s), 8.73 (1 H, d, J=8.4Hz), 8.05-7.94 (2H, m), 7.90 (1 dd, J=1 .8Hz, 8.0Hz), 7.70-7.45 (4H, 
m), 7.30-7.18 (1H, m). 5.20 (1H, t, J=5.2Hz), 3.61 (2H, d, J=5.2Hz), 1.33 (9H, s). 

Reference example 3(7) 

N-[[4-(2-Thienytcarbonylamino)phenyl]sutfonyl]-D-alanine t-butyl ester 



TLC : Rf 0.25 (Hexane : Ethyl acetate =2:1), 

NMR (DMSO-d6): 6 10.51 (1H, s), 8.12-8.05 (2H, m). 7.94-7.88 (3H, m), 7,74 (2H, d. J=8.8Hz). 7.24 (1H, t, J=3.8Hz), 
3.72 (1H, quint, J=7.4Hz), 1.27 (9H, s), 1.14 (3H, d. J=7.4Hz). 



[0085] 



O 




[0086] 
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Reference example 4 



N-[[4-(p-Toluoylamino)phenyl]sulfonyl]gfycine 



5 



[0087] 



10 




COOH 



15 

[0088] A mixture of the compound prepared in reference example 3 (1 .45 g) in trifluoroacetic acid (1 0 ml) and water 
(1 ml) was stirred at room temperature for 1 hour. The reaction mixture was concentrated. The residue was washed 
with ether and dried to give the title compound (1 .16 g) having the following physical data. 
TLC: Rf 0.48 (Chloroform : Methanol : acetic acid = 16:3:1). 
20 NMR (DMSO-d6): 5 10.46 (1 H, s), 8.02-7.84 (1 H), 7.97 (2H, d, J=9.0Hz), 7.88 (2H, d, J=8.0Hz), 7.75 (2H, d, J=9.0Hz), 
7.34 (2H, d, J=8.0Hz), 3.55 (2H. d, J-6.2Hz), 2.40 (3H, s). 

Reference example 4(1)-4(7) 

25 [0089] The compounds having the following physical data were obtained by the same procedure as a series of 
reactions of reference example 4 or by means of a different deprotection method (e.g. hydrogenotysis), using the 
compound prepared in reference example 3(1)-3(7) instead of the compound prepared in reference example 3. 

Reference example 4(1 ) 

30 

N-[[4-(Benzoylamino)phenyl]sulfonyl]glyclne 



[0090] 



35 



40 




TLC: Rf 0.19 (Chlorofomi : Methanol : Acetic acid : Water = 50 : 10:1:1), 
NMR (CD30D):5 8.0-7.8 (6H, m), 7.6-7.5 (3H, m), 3.70 (2H, s). 



45 



50 



55 
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Reference example 4(2) 



N-[[4-(4-Methoxybenzoylamino)pheny1]sulfonyl]glycine 



[0091] 



CH3O 




COOH 



TLC: Rf 0.43 (Chloroform : Methanol : Acetic acid = 16 : 3 :1), 

NMR (DMSO-dS): 6 10.39 (1H, s), 7.97 (2H, d, J=8.8Hz), 7.95 (2H, d, J=9.0Hz), 7.89 (1H, t. J=6.2Hz), 7.75 (2H, d, 
J=9.0Hz), 7.70 (2H, d, J=8.8Hz), 3.84 (3H, s), 3.55 (2H, d, J=6.2Hz). 

Reference example 4(3) 

N-[[4-(4-Pentylbenzoylamino)phenyl]sulfonyl]-D-phenylalanine 



TLC: Rf 0.21 (Chloroform : Methanol : Acetic acid = 95 : 4 : 1), 

NMR (DMSO-d6): 6 13.00-12.20 (1H, br.s), 10.40 (1 H, s), 8.11 (1H, d. J=9.0Hz), 7.88 (2H, d, J=8.6Hz), 7.84 (2H, d, 
J=8.4Hz). 7.52 (2H, d, J=8.6Hz), 7.34 (2H. d, J=8.4Hz), 7.28-7.08 (5H, m), 3.92-3.78 (1H, m), 2.93 (1H, dd, J=5.8, 
13.4Hz), 2.71 (1 H, dd, J=8.8, 13.4Hz), 2.66 (2H, t, J=8.2Hz), 1 .70-1 .50 (2H, m), 1 .44-1 .18 (4H, m). 0.87 (3H, t, J=6.8Hz). 



[0092] 
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Reference example 4(4) 

N-[[4-{p-Toluoylamino)phenyl]sulfonyl]-D-tryptophan 
[0093] 




TLC:Rf 0.13 (Chloroform : Methanol : Acetic acid : Water = 100 : 10 : 1 : 1), 

NMR (DMSO-d6):6 12.57 (1H, br.s), 10.8 (1H, s), 10.42 (IH, s), 8.13 (1H, d, J=8.8H2), 7.9-7.8 (4H, m), 7.59 (2H, d, 
J=8.8H2), 7.4-7.25 (4H, m), 7.1-6.9 (3H, m), 3.95-3.85 (IH, m), 3.04 (IH, dd, J=6.0, 18.0Hz), 2.84 (IH, dd. J=7.4. 
18.0H2).2.39(3H,s), 

Reference example 4(5) 

N-[[3-(Benzoylamino)phenyl]sulfonyl]glycine 

[0094] 




COOH 



TLC: Rf 0.36 (Chlorofomri : Methanol : Acetic acid = 16 :3 :1), 

NMR (DMSO-d6): 5 10.54 (1H, s), 8.33 (1H, s), 8.14-7.90 (4H, m), 7.68-7.44 (5H, m), 3.60 (2H, d, J=6.0H2). 

Reference example 4(6) 

N-[[2-(Ben2oylamino)phenyl]sulfonyl]glycine 

[0095] 



O 




TLC : Rf 0.34 (Chloroform : Methanol : Acetic acid = 90 : 10 : 1), 

NMR (DMSO-d6):5 13.00-12.60 (1H, br.s), 10.26 (IH, s), 8.67-8.56 (IH), 8.52-8.44 (IH, m), 8.02-7.92 (2H, m), 7.87 
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(1H, dd, J=1.4, 7.8Hz), 7.74-7.54 (4H, m), 7.38-7.27 (1H, m), 3.65 (2H, d, J=4.6Hz). 
Reference example 4(7) 

N-[[4-(2-Thienylcarbonylamino)phenyl]sulfonyl]-D-alanine 
[0096] 




TLC:Rf 0.21 (Chloroform : Methanol : Water = 4:1 :0.1), 

NMR(DMSO-d6): 5 12.60 (1H, br.s), 10.49 (1H, s), 8.05-7.98 (2H, m), 7.91-7.85 (3H, m), 7.73 (2H, d, J=8.8Hz), 7.21 
(1H, t. J=3.BHz), 3.77-3.68 (1H, m), 1.13 (3H, d, J=7.2Hz). 

Example 1 

N-Benzyloxy-N-[N'-[[4-(p-Toluoylamino)phenyl]sulfonyl]glycyl]amide 
[0097] 




[0098] N-Benzylhydroxylamine hydrochloride (192 mg), 1-ethy!-3-[3-(dimethylamino)propyl]carbodiimide (230 mg), 
1 -hydroxybenzotriazole (1 99 mg) and triethylamine (0.34 ml) were added, successively, to a solution of the compound 
prepared in reference example 4 (348 mg) In N, N-dimethylfonnamide (5 ml). The mixture was stirred at room temper- 
ature overnight. The reaction mixture was concentrated. Ethyl acetate was added into the residue. The solution was 
washed with 1 N hydrochloric acid, water, aqueous solution of sodium carbonate and water, and then dried and con- 
centrate The residue was washed with ether and dried to give the title compound (41 7mg having the following physical 
data. 

TLC : Rf 0.52 (Chloroform : Methanol : Acetic acid = 9:1: 0.5), 

NMR (DMSO-d6+CCl4):6 11.17 (1H, s). 10.48 (1H. s), 7.98 (2H, d, J=8.8Hz), 7.87 {2H, d, J=7.8Hz), 7.76 (2H. d, 
J=8.8Hz). 8.1-7.7 (1 H, br.s), 7.50-7.25 (7H, m), 4.66 (2H, s), 2.40 (2H, s). 

Example 1(1 )-1 (4) 

[0099] The compounds having the following physical data were obtained by the same procedure as a series of 
reactions of example 1 , using the compound prepared in reference example 4(1)-4(4) instead of the compound pre- 
pared in reference example 4. 
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Example 1(1) 

N-Benzyloxy-N-[N'-[[4-(benzoylamino)phenyl]sulfonyl]glycyl]amide 
[0100] 




TLC : Rf 0.38 (Chloroform : Methanol : Acetic acid : Water = 100 :10 

NMR (CDCI3+CD3OD) : 6 7.95-7.8 (6H, m). 7.6-7.45 (3H, m), 7.37 (5H, s), 4.79 (2H, s), 3.50 (2H, s). 
Example 1 (2) 

N-Benzy!oxy-N-[N'-[[4-(4-methoxybenzoylamino)phenyl]sulfonyI]glycyl] amide 
[0101] 




TLC : Rf 0.52 (Chloroform : Methanol = 9:1), 

NMR (d6-DMSO):6 11.17 (1H, s), 10.41 (1H, s), 8.04-7.84 (1H), 7.97 (2H, d, J=8.8H2), 7.95 (2H. d, J=8.8H2). 7.75 
(2H, d, J=8.8Hz), 7,42-7.28 (5H. m), 7.07 (2H, d. J=8.BHz). 4.66 (2H, s), 3.84 (3H, s), 3.40-3.30 (2H). 

Example 1 (3) 

N-Ben2yloxy-N-[N*-[[4-(4-pentylbenzoylamlno)phenyI]sulfonyl]-D-phenylalanyi]amide 
[0102] 




TLC : Rf 0.54 (Chloroform : Methanol = 19:1), 

NMR (DMSO-d6):6 11.21 (1H, s), 10.43 (1H, s), 8.23 (1H, d, J=9.0Hz), 7.89 (2H, d, J=8.8H2), 7.83 (2H, d, J=8.4Hz), 
7.62 (2H. d, J=8.8Hz), 7.40-7.08 (12H, m), 4.41 (1H, d, J=11.0Hz), 4.34 (1H, d, J=11.0H2), 3.85-3.68 (1H, m), 2.79 
(1H. dd, J=6.8, 13.6Hz), 2.73-2.60 (1H), 2.65 (2H, t, J=8.2H2), 1.70-1.50 (2H. m), 1.45-1.20 (4H. m), 0.86 (3H, t. 
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J=6.6Hz). 



Example 1 (4) 



N-Benzyloxy-N-[N'-[[4-(p-toluoylamino)phenyqsutfonyl]-D-tryptophyl]amicte 



[0103] 




TLC : Rf 0.36 (Chloroform Methanol = 9:1), 

N M R (DMSO-d6):6 11 .1 9 (1 H, s). 1 0.80 (1 H, s), 1 0.41 (1 H, s),8.1 6 (1 H, d, J=:8.2HZ), 7,84 (4H , m), 7.65 (2H, d, J=8.8H2), 
7.36-6.92 (12H, m), 4.39 (1H, d, J=13,9Hz), 4.30 (1H, d, J=13.9Hz), 3.78 (1H, q, J=8.2Hz), 3.05-2.70 (2H, m), 2.40 
(3H, s). 

Example 2 

N-Hydroxy-N-[N'-[[4-(p-toluoylamlno)phenyl]sulfonyl]glycy]]amlde 



[0105] 1 0% Palladium carbon (30 mg) was added to a solution of the compound prepared In example 1 (150 mg) in 
N, N-dimethylfomiamide (10 ml). The mixture was stirred at room temperature for 2 hour, under atmosphere of hydro- 
gen. The reaction mixture was filtered through celite and the filtrate was concentrated. Ether was added into the residue, 
and the crystals which appeared were collected by filtration and dried to give the title compound (80 mg) having the 
following physical data. 

TLC : Rf 0.21 (Chlorofomn : Methanol : Acetic acid = 9:1: 0.5), 

NMR (CDgOD+DMSO-dS): 5 8.10-7.70 (6H, m), 7.34 (2H, d, J=7.B1Hz), 3.48 (2H, s), 2.43 (3H, s). 
Example 2(1 )-2(4) 

[0106] The compounds having the following physical data were obtained by the same procedure as a series of 
reactions of example 2, using the compound prepared in example 1(1)-1(4) instead of the compound prepared in 
example 1 . 



[0104] 
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Example 2(1) 

N-Hydroxy-N-[N'-[[4-(benzoylamino)phenyl]sulfonyl]glycyl]amide 
[0107] 




TLC : Rf 0.04 (Chloroform : Methanol : Acetic acid : Water = 100 :10 : 1 : 1), 

NMR (DMSO-d6): 5 10.58 (1H. s). 10.53 (0.5H, s), 8.86 (0.5H, s), 8.0-7.95 (4H, m), 7.9-7.75 (2H, m), 7.6-7.5 {3H. m), 
3.33 {2H, s). 

Example 2(2) 

N-Hydroxy-N-[N'-[[4-(4-methoxyben2oylamino)phenyl]sulfonyl]glycyl] amide 
[0108] 




TLC: Rf 0.38 (Chloroform: Methanol: Acetic acid = 16: 3: 1), 

NMR (DMSO-d6):5 1 0.52 (1 H.s), 1 0,40(1 H.s), 8.86(1 H.s), 7.97 (4H, d, J=8.8Hz), 7.90-7.70 (1 H), 7.76 (2H, d, J=8.8Hz), 
7.07 (2H, d. J=8.8H2), 3.85 (3H.S), 3.40-3.10 (2H). 

Example 2(3) 

N-Hydroxy-N-[N'-[[4-(4-pentylbenzoylamino)phenyl]sulfonyl]-D-phenylalanyl]amlde 



[0109] 



X3 




o 



TLC : Rf 0.42 (Chloroform : Methanol = 9:1), 

NMR (DMSO-d6):5 10.41 (1H, s), 7.88 (2H, d, J=8.4Hz), 7.84 (2H, d, J=8.4Hz), 7.54 (2H, d, J=8.4Hz), 7.35 (2H, d, 
J=8.4Hz), 7.26-7.00 (5H, m), 3.77 (1 H, t, J=6.6Hz). 2.90-2.72 (1 H, m), 2.72-2.56 (3H. m). 1 .70-1 .50 (2H, m), 1 .50-1 .10 
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(4H, m), 0.87 (3H, t, J=6.8Hz). 
Example 2(4) 

N-Hydroxy-N-[N'-[[4-(p-toluoylamino)phenyl]sulfonyl]-D-tryptophyl]amide 
[0110] 




TLC : Rf 0.59 (Chloroform : Methanol = 4:1), 

NMR(DMSO-d6):5 10.74 (1H, s), 10.59 (1H. s), 10.38 (1H, s), 8.80 (1H, s), 8.02-7.80 (5H, m), 7.58 (2H, d, J=8.6 Hz), 
7.38-7.23 (4H, m), 7.00-6.85 (1H. m), 3.90-3.74 (1H, m), 3.04-2.90 (1H, m), 2.75-2.61 (1H, m), 2.40 (3H, s). 

Example 3 

N-Hydroxy-N-[N'-[[3-(benzoylamlno)phenyl]sulfonyt]glycyl]amide 
[0111] 




[01 12] 1,1 '-Carbonyldtimidazole (265 mg) was added to a solution of the compound prepared In reference example 
4(5) (500 mg) in tetrahydrofuran(15 ml). The mixture was stirred at room temperature for 7 hours. Hydroxylamlne 
hydrochloride (213 mg) was added to the reaction mixture, and the mixture was stirred at room temperature for 18 
hours. 1N Hydrochloric acid was added to the reaction mixture. The mixture was extracted with ethyl acetate. The 
extract was washed with water and a saturated aqueous solution of sodium chloride, dried and concentrated. The 
residue was washed with ether and dried to give the titie compound (391 mg) having the foiiowing physicai data. 
TLC : Rf 0.46 (Chlorofomri : Methanol : Acetic acid =16:3:1), 

NMR (DMSO-d6): 6 10.55 (2H, s), 8.88 (IN. s), 8.33 (1H, s), 8.09-7.90 (4H, m), 7.64-7.48 (5H, m), 3.40-3.30 (2H). 
Example 3(1 )-3(2) 

[0113] The compounds having the following physical data were obtained by the same procedure as a series of 
reactions of example 3, using the compound prepared in reference example 4(6) and 4(7) Instead of the compound 
prepared In reference example 4(5). 
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Example 3(1) 

N-Hydroxy-N-[N'-[[2-(benzoylamino)phenyl]sulfonyl]glycyl]amide 
[0114] 



NH 




TLC : Rf 0.40 (Ethyl acetate), 

NMR (DMSO-d6):6 1 0.60 (1 H, s), 1 0.32 (1 H, s), 9.05-8.80 (1 H, br.s), 8.57 (1 H, t, J=6.0Hz), 8.50-8.41 (1 H, m), 8.03-7.93 
(2H, m), 7.90-7.82 (1H, m). 7.74-7.52 (4H, m), 7.40-7.28 {1H, m), 3.41 (2H, d, J=6.0Hz). 

Example 3(2) 

N-Hydroxy-N-[N'-[[2-(2-thienylcarbonylamlno)phenyl]sulfonyll-D,L-alanyl]amide 
[0115] 



TLC : Rf 0.48 (Chloroform : Methanol = 4:1), 

NMR (DMSO-d6):8 10.57 (1H. br.s), 8.84 (1H, d, J=2.2H2), 8.11 (1H, d, J=3.6Hz), 7.97-7.88 (5H, m), 7.76 (2H, d, 
J=8.8Hz), 7.24 (1H, t, J=3.6Hz), 3.68-3.61 (1H, m), 1.02 (3H, d, J=7.2Hz). 



Formulation example 1 



[0116] The following components were admixed In conventional method and punched out to obtain 1 00 tablets each 
containing 50 mg of active ingredient. 



N-Hydroxy-N-[N'-[[4-(p-toluoylamlno)phenyl]sulfonyl]glycyl]amlde 5g 
Carboxymethyl Cellulose calcium (disintegrating agent) 0.2g 
Magnesium stearate (lubricating agent) 0.1 g 
Microcrystalline cellulose 4.7g 



Formulation example 2 



[01 17] The following components were admixed in conventional method. The solution was sterilized in conventional 
manner, placed 2 ml portions into 5 ml ampoules and freeze-dried to obtain 100 ampoules each containing 20 mg of 
the active ingredient. 



N-Hydroxy-N-[N'-[[4-(p-toluoylamlno)phenyI]suIfonyl]glycyl]amide 2.00g 
mannitol 20 g 
distilled water 500 ml 
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Claims 



1 . A hydroxamic acid derivative of formula (I): 




(I) 



10 



15 



20 



25 



30 



35 



40 



45 



50 



wherein R*" is hydrogen; orC1-4 alkyi; 

R2 is (1) hydrogen, (2) C1-8 all<yl, (3) phenyl, or (4) C1-4 alkyI substituted by phenyl; 

E is (1) -CONR3-, in which R^ is hydrogen, C1-4 allcyl, phenyl, or C1 -4 alkyI substituted by phenyl; 

(2) -NR^CO-, in which is as hereinbefore defined; 

(3) -C0-0-, 

(4) -0-C0-, 

(5) -NR^-CO-NR^-, in which R^ is as hereinbefore defined; 

(6) -CO-CH2-, 

(7) -CO-. 

(8) -0-C0-NR3-, in which R^ is as hereinbefore defined; 

(9) -NR3-C0-0-, in which R^ is as hereinbefore defined; 

(10) -0-C0-0-, 

(11) -CS-NR3-, in which R^ is as hereinbefore defined; 

(12) -NR3-CS-, in which R3 is as hereinbefore defined; 

(13) -NR3-CS-NR3-, In which R3 is as hereinbefore defined; 

(14) -0-CS-NR3-, in which R^ is as hereinbefore defined; 

(15) -NR3-CS-0-, in which R^ is as hereinbefore defined; 

(16) -CS-0-, 

(17) -0-CS-, or 

(18) -0-CS-0-, 

A is (1 ) C3-7 cycloalkyi, or (2) Ar, in which Ar is C5-1 0 carbocyclic aryi or C5-1 5 membered mono- or bi-heterocyclic 
aryl containing 1-2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur, and Is unsubstituted or substituted by 1-3 of 
CI -15 alkyI, CI -15 alkoxy, halogen, nitro, cyano, guanidino, amidino, hydroxy, 

benzyloxy, -NR^R^o, in which R^ and R''^ each, independently, is hydrogen or CI -4 alkyi; -COOR^'' , in which R" 
is hydrogen or CI -4 alkyI; trifluoromethyl, phenyl or C5-15 membered mono- or bi-heterocyclic ring containing 1-2 
of nitrogen and/or 1 of oxygen and/or 1 of sulfur; 
J is (1) a bond, (2) C2-4 alkylene, (3) C2-4 atkenylene, or (4) 



in which R* and RS each, independently, is (1) hydrogen, (ii) C1-4 alkyI, or (iii) CI -4 alkoxy, or R* and R^, taken 
together with the carbon to which they are attached, fonm a C3-7 cycloalkyi group, 
G Is (1) -(CH2)„-, In which m Is 2, 3 or 4, or (2) 



in which R^ and R^ each, Independently, is (i) hydrogen, (ii) CI -8 alkyI, (iii) -COOR®, in which R® is hydrogen, CI -8 
alkyI, phenyl, or CI -4 alkyI substituted by phenyl; (iv) Ar, in which Ar is as hereinbefore defined; (v) C5-1 5 membered 
mono- or bi-heterocyclic ring containing 1-2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur; (vi) C1-8 alkyI sub- 
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stituted by: -COOR^, in which is as hereinbefore defined; C1-4 akoxy; hydroxy; benzyloxy; -NR''2r13^ jp which 
Ri2 and R''^ each, independently, is hydrogen or C1 -4 alkyi; -NR'''*COORi5 in which R^^^ is hydrogen or C1 -4 alkyi 
and R^s is hydrogen, C1-8 alkyi, phenyl or C1-4 alkyi substituted by phenyl; Ar; or C5-15 mennbered nrtono- or bi- 
heterocydte ring containing 1-2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur; with the proviso that one of the 
5 carbon atoms in C1-8 alkyi may be replaced by a sulfur atom; or R^ and R^, taken together with the carbon to 

which they are attached, form a C3-7 cycloalkyi group; 
or a non-toxic salt thereof. 

2. A compound according to claim 1 , wherein E is -CONR3-, -NR3CO-, -NR3-CO-NR3-, -O-CO-NR^-, -NR3-C0-0-, 
10 -CS-NR3-, -NR3-CS-, -NR3-CS-NR3-, -0-CS-NR3-, or -NR3-CS-0-. 

3. A compound according to claim 1 , wherein E is -C0-0-, -0-C0-, -CO-CHg-, -CO-, -0-C0-0-, -CS-0-, -0-CS-, or 
-0-CS-0-. 

15 4. A compound according to claim 1 , which is selected from 

N-Benzyloxy-N-[N'-[[4-(p-Toluoylamino)phenyl]sulfonyl]glycyl]amide, 

N-Benzyloxy-N-[N'-[[4-(benzoylamino)phenyl]sulfonyl]glycyl]amide, 

N-Benzyloxy-N-[N'-[[4-(4-methoxybenzoylamino)phenyi]sulfonyl]glycyl]amide, 

N-Benzyloxy-N-[N'-[[4-(4-pentylbenzoylamlno)phenyl]sulfonyl]-D-phenylalanyl]-amide, 
20 N-Benzyloxy-N-[N'-[[4-(p-toluoylamino)phenyl]sulfonyl]-D-tryptophyI]amlde, 

N-Hydroxy-N-[N'-[[4-(p-toluoylamino)phenyl]sulfonyl]glycyl]amide, 

N-Hydroxy-N-[N'-[[4-(benzoylamino)phenyl]sulfonyl]glycyl]amide, 

N-Hydroxy-N-[N'-[[4-(4-methoxybenzoylamino)phenyl]sulfonyl]glycyl]amide, 

N-Hydroxy-N-[N'-[[4-(4-pentyibenzoylamino)phenyl]suifonyl]-D-phenylalanyl]amlde, 
25 N-Hydroxy-NT[N'-[[4-(p-toluoylamino)phenyl]sulfonyl]-D-tryptophyl]amide, 

N-Hydroxy-N-[N'-[[3-(benzoylamino)phenyl]sulfonyl]glycyl]amlde, 

N-Hydroxy-N-[N'-[[2-(benzoylamino)phenyl]sulfonyl]glycyl]amide, and 

N-Hydroxy-N-[N'-[[2-(2-thienylcarbonyiamino)phenyl]sulfonyl]-D,L-alanyl]amlde, 

and non-toxic salts thereof. 

30 

5. A phannaceutical composition which comprises a compound of fomiula (I) according to any one of claims 1 to 4 
or a non-toxic salt thereof, as active ingredient, and a pharmaceutically acceptable carrier. 

6. A compound of formula (I) according to any one of claims 1 to 4 or a non-toxic salt thereof for use in the prevention 
35 and/or treatment of a disease induced by overexpression or excess activation of a gelatlnase. 

7. A compound of formula (I) according to any one of claims 1 to 4 or a non-toxic salt thereof for use In the prevention 
and/or treatment of a disease induced by overexpression or excess activation of a gelatlnase which disease is a 
rheumatoid disease, arthrosteitis, abnormal bone resorption, osteoporosis, periodontitis. Interstitial nephritis, ar- 

40 terlosclerosis, pulmonary emphysema, cirrhosis, cornea injury, metastasis, Invasion or growth of tumor cells, an 

autoimmune disease, a disease caused by vascular emigration or infiltration of leukocytes, or arterial ization. 

8. Use of a compound of formula (I) according to any one of claims 1 to 4 or a non-toxic salt thereof in the manufacture 
of a medicament for the prevention and/or treatment of a disease as defined In claim 6 or 7. 

43 

9. A process for the preparation of a compound of formula (I) according to any one of claims 1 to 4 or a non-toxic 
salt thereof, which process comprises: 

(A) reacting a compound of fomnula (II): 

50 
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wherein G'', , J"" and A'^ are as defined In claim 1 for G, E, J and A, with the proviso that A"'-J''-E'' -, substituents 
of Ar in A"", and and in G"" are not -COOH, -CSOH, annlno. hydroxy or a group containing -COOH, 
-CSOH, annino or hydroxy, and Ri Is as defined in claim 1; 
with a compound of formula (III): 



H2N-OR 



2-A 



(III) 



10 



wherein R^'A is C1-8 alkyi, phenyl, or C1-4 alkyi substituted by phenyl, or 

(B) deprotecting under alkaline or acidic conditions, or hydrogenolysing a compound of formula (I-A): 



15 



o 

•C-N-OR*"* 
H 



(I-A) 



20 wherein all the symbols are as hereinbefore defined; 

optionally followed by the conversion of the compound of formula (I) thus obtained into a non-toxic salt thereof. 



25 



PatentansprClche 

1. Hydroxamsaurederivat der Fomnel (I): 



30 



(0 



worin 



40 



50 



R"" Wasserstoff oder Ci.4-Alkyl 1st; 
R2 (1) Wasserstoff, 

(2) Ci.8-Alkyl, 

(3) Phenyl oder 

(4) mit Phenyl substitulertes Ci.4-Alkyl ist, 

1) -CONR3-, worm R^ Wasserstoff , Ci.4-Alkyl, Phenyl oder mit Phenyl substitulertes Ci.4-Alkyl Ist, 

2) -NR^CO-, worIn R3 wie Im vorhergehenden deflnlert Ist, 

3) -C0-0-, 

4) -0-C0-, 

5) -NR3-CO-NR3-, worin R^ wie im vorhergehenden definiert ist, 
B) -CO-CH2-, 

7) -CO-, 

8) -0-C0-NR3-, worIn R^ wie Im vorhergehenden definiert ist, 

9) -NR3-C0-0-, worin R^ wie Im vorhergehenden deflnlert Ist, 

10) -0-C0-0-, 

11) -CS-NR3-, worin R^ wie Im vorhergehenden deflnlert ist, 

12) -NR3-CS-, worin R^ wie im vorhergehenden definiert ist, 

13) -NR3-CS-NR3, worin R3 wie im vorhergehenden definiert ist, 

14) -0-CS-NR3-, worin R^ wie im vorhergehenden definiert ist. 
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(15) -NR3-CS-0-, worin wie im vorhergehenden definiert ist, 

(16) -CS-0-, 

(17) -O-CS- Oder 

(18) -0-CS-0-ist; 

A (1) C3.7-Cycloalkyl Oder 

(2) Ar, worin Ar ein C5.io-carbocycllsches Aryl Oder ein C5.i5-gliedrlges mono- Oder biheterocyclisches 
Aryl, das 1-2 Stickstoffatome und/oder ein Sauerstoffatom und/oder ein Schwefelatom enthalt, ist und 
unsubstituiert ist oder substituiert ist mit 1 -3 Resten von C<^..|g-Alkyl, C^.^g-Alkoxy, Halogen, Nitro, Cyano, 
Guanidino, Amidino, Hydroxy, Benzyloxy, -NR®R"'o, worin R^ und R""^ jeweils unabhangig voneinander 
Wasserstoff oder C.|^-Alkyl sind, -COOR"''', worin R''"' Wasserstoff oder C^^-Alkyl ist, Trifluormethyl, 
Phenyl odereinem Cs^ig-gliedrigen mono- oder bi-heterocycllschen Ring, der 1-2 Stickstoffatome und/ 
Oder ein Sauerstoffatom und/oder ein Schwefelatom enthalt; 

J (1) eine Bindung, 

(2) Cg^-Alkylen, 

(3) C2^-Alkenylen oder 
(4) 

worin R* und R^ Jewells unabhaingig voneinander 

(i) Wasserstoff, 

(ii) C^.4-Alkyl, Oder 

(iii) C^.4-Alkoxy 

sind Oder R^ und R^ zusammen mit dem Kohlenstoff, an den sle gebunden sind, eine C3.7-Cycloalkylgrup- 
pe bllden, ist; 

G .(1 ) -(CHg)^-. worin m 2, 3 oder 4 ist, oder 

(2) 

worin und R^ jeweils unabhangig voneinander 

(i) Wasserstoff, 

(ii) Ci.8-Alkyl, 

(ill) -COOR8, worin R® Wasserstoff, C^^-Alkyl. Phenyl oder mit Phenyl substituiertes C^^-Alkyl ist, 

(iv) Ar, worin Ar wie im vorhergehenden definiert Ist, 

(v) ein C5.^5-glledriger mono- oder bi-heterocyclischer Ring, der 1-2 Stickstoffatome und/oder ein 
Sauerstoffatom und/oder ein Schwefelatom enthalt, 

(vi) C-t.g-AlkyI, das substituiert ist mit -COOR^, worin R^ wie im vorhergehenden definiert ist, C^.^- 
Alkoxy, Hydroxy, Benzyloxy, -NR^^Ria^ worin R^s und R'l^jeweils unabhangig voneinander Wasser- 
stoff Oder Ci.4-Alkyl sind, -NR"'4coOR''5, worin R""^ Wasserstoff oder Ci.4-Alkyl ist und R^s Wasser- 
stoff, C^.8-Alkyl, Phenyl oder mit Phenyl substituiertes C^^-Alkyl Ist, Ar Oder einem C5.-,5-glledrigen 
mono- Oder bi-heterocyclischen Ring, der 1-2 Stickstoffatome und/oder ein Sauerstoffatom und/oder 
ein Schwefelatom enthalt, wobel eines der Kohlenstoffatome in C^.3-Alkyl durch ein Schwefelatom 
ersetztsein kann, sind oder R^ und R^ zusammen mit dem Kohlenstoff, an den sie gebunden sind, 
eine C3.7-Cycloalkylgruppe bllden, Ist, 

Oder ein nicht-toxisches Satz desselben. 

VertDindung nach Anspruch 1 , worin E -CONR3-, -NR^CO-, -NR3-CO-NR3-, -0-C0-NR3-, -NR3-C0-0-, -CS-NR3-, 
-NR3-CS-, -NR3-CS-NR3-, -O-CS-NR^- oder -NR^-CS-O- ist. 

Verbindung nach Anspruch 1 , worin E -C0-0-, -0-C0-, -CO-CH2-, -CO-, -0-C0-0-, -CS-0-, -O-CS- oder-O-CS-O- 
Ist. 

Verbindung nach Anspruch 1 , die ausgewahit ist aus 
N-Ben2yloxy-N-[N'-[[4-(p-toluoylamino)phenyl]sulfonyl]-glycyl]amid, 
N-Benzyloxy-N-[N'-[[4-(benzoylamino)phenyllsulfonyl]-glycyl]amid, 
N-Benzyloxy-N-[N'-[[4-(4-methoxybenzoylamino)phenyt]-sulfonyl]glycyl]amld, 
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N-Benzyloxy-N-[N'-[[4-(4-pentylbenzoylamino)phenyl]-sulfonyl]-D-phenylalanyl]amid, 

N-Benzyloxy-N-[N'-[[4-(p4oluoylamino)phenyl]sulfonyl]-D-tryptophyl]amid, 

N-Hydroxy-N-[N'-[[4-(p-toluoylamino)phenyl]sulfonyl]-glycyl]amld, 

N-Hydroxy-N-[N'-[[4-(ben2oylamino)phenyl]sulfonyl]glycyl]-amid, 

N-Hydroxy-N-[N'-[[4-(4-methoxyben2oylamino)phenyl]sulfonyl]-glycyl]amid, 

N-Hydroxy-N-[N'-[[4-(4-pentylbenzoylamino)phenyl]sulfonyl]-D-phenylalanyl]amid, 

N-Hydroxy-N-[N'-[[4-(p-toluoylammo)-phenyl]-sulfonyl]-Dtryptophyl]amid, 

N-Hydroxy-N-[N'-[[3-(benzoylamino)phenyl]sulfonyl]glycyl]-amid, 

N-Hydroxy-N-[N'-[[2-(benzoylamino)phenyl]sulfonyl]glycyll-amid und 

N-Hydroxy-N-[N'-[[2-(thienylcarbonylamino)phenyi]sulfonyl]-D,L-alanyl]amid 

und nicht-toxische Saize derselben. 

Pharmazeutische Zusammensetzung, die eine Verbindung der Formel (I) gemafS einem der Anspruche 1 bis 4 
Oder ein nicht-toxisches Salz derselben als Wirkstoff und einen pharmazeutisch akzeptablen Trager umfasst. 

Verbindung der Formel (I) gemaB einem der Anspruche 1 bis 4 Oder ein nicht-toxisches Salz derselben zur Ver- 
wendung be! der Prophylaxe und/oder Behandlung einer Erkrankung, die durch Uberexpression Oder ubermSBige 
Aktlvierung einer Gelatinase induziert wurde. 

Verbindung der Formel (I) gemaB einem der Anspruche 1 bis 4 oder ein nicht-toxisches Salz derselben zur Ver- 
wendung bei der Prophylaxe und/oder Behandlung einer Erkrankung, die durch Uberexpression Oder ubennaBige 
Aktlvierung einer Gelatinase Induziert wurde, wobei diese Erkrankung eine rheumatlsche Erkrankung, Arthrosteitis, 
anomale Knochenresorptlon, Osteoporose, Periodontitis, Interstitielle Nephritis, Arteriosklerose, Lungenemphy- 
sem, Zirrhose, Hornhautverletzung, Metastasen, ein EIndrlngen oder das Wachstum von Tumorzellen, eine Au- 
tolmmunerkrankung, eine Erkrankung, die durch GefaBaustritt oder -infiltration von Leukocyten verursacht ist, oder 
Arterlalisatlon ist. 

Verwendung einer Verbindung der Formel (I) gemaB einem der Anspruche 1 bis 4 oder eines nicht-toxischen 
Salzes derselben bei der Herstellung eines Medikaments zur Prophylaxe und/oder Behandlung einer Erkrankung, 
die in den Anspruchen 6 oder 7 definiert ist. 

Verfahren zur Herstellung einer Verbindung der Fonnel (I) gemaB einem der Anspruche 1 bis 4 oder eines nlcht- 
toxischen Salzes derselben, wobei das Verfahren umfasst: 

(A) Umsetzen einer Verbindung der Formel (II): 




worin G"*, E"", J** und A*" wie in Anspruch 1 fur G, E, J und A definiert sind, mit dem Vorbehalt, dass A''-J''-E"'-, 
Substituenten von Ar in A*", und und in G** nicht -COOH, -CSOH, Amino, Hydroxy oder eine Gruppe, 
die -COOH, -CSOH, Amino oder Hydroxy enthfilt, sind, und R1 wie In Anspruch 1 definiert ist; 
mit einer Verbindung der Formel (III): 

HgN-OR^"^ (III) 
worin R^-a C^.g'Alkyl, Phenyl oder mit Phenyl substituiertes C^.4-Alkyl Ist, oder 

(B) Entschiitzen unteralkalischen odersauren Bedingungen oder Hydrogenolyse einer Verbindung der Formel 
(l-A): 
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2-A 



(l-A) 



worin alle Symbole wie im vorhergehenden deflniert sind; 

und optional nachfolgend Umwandein der auf diese Weise erhaltenen Verbindung der Formel (I) In ein nicht- 
toxisches Salz derselben. 



Revendications 

1 . DSrivS d'acide hydroxamique de la fonnule (i): 



dans laquelle 

R"" est hydrogfene ou alkyle en ^ C4 ; 

est (1) hydrogene, (2) alkyle en a Cg, (3) phenyle ou (4) alkyle en a C4 substitue par phenyle ; 
E est (1) -CONR^-. oil R^ est hydrogene, alkyle en Ci a C4, phenyle ou alkyle en a C4 substitue par 
phenyle ; 

(2) -NR^CO-, oii R3 est tel que ddfini ci-dessus ; 

(3) -C0-0-, 

(4) -0-C0-, 

(5) -NR3-CO-NR3-, oa R3 est tel que ddtlnl cl-dessus ; 

(6) -CO-CH2-. 

(7) -CO-. 

(8) -O-CO-NR^-, ou Ri^ est tel que defini ci-dessus ; 

(9) -NR3-C0-0-, oCi R3 est tel que dSflnl cl-dessus ; 

(10) -0-C0-0-, 

(11) -CS-NR3-, oD R3 est tel que d6fini cl-dessus ; 

(12) -NR3-CS-, oCi R3 est tel que defini ci-dessus ; 

(13) -NR3-CS-NR3-, oii R3 est tel que d6fini ci-dessus ; 

(14) -0-CS-NR3-, ou R3 est tel que ddfini cl-dessus ; 

(15) -NR3-CS-0-, ou R3 est tel que defini ci-dessus ; 

(16) -CS-0-, 

(17) -0-CS-ou 

(18) -0-CS-0-, 

A est (1) cycloalkyle en C3 k Cj ou (2) Ar, ou Ar est aryte carbocycllque en C5 k C^q aryle mono- ou bi- 
h6t6rocycIique en C5 & C^s contenant 1 k 2 atomes d'azote et/ou 1 atome d'oxygfene et/ou 1 atome de soufre et 
est non substitu6 ou substitue par 1^3 substituants pamni alkyle en k 0^5, alcoxy en k 0^5, halog^ne, nitro, 
cyano, guanidino, amidino, hydroxy, benzyloxy, -NR^R''*' oD R® et R''^ sontchacun ind6pendamment hydrogene 
ou alkyle en k C4, -COOR"''' ou R"""" est hydrogene ou alkyle en k C4, trifluorom6thyle, phenyle ou noyau 
mono- ou bi-heterocyclique en C5 a C^^^ contenant 1 k 2 atomes d'azote et/ou 1 atome d'oxyg^ne et/ou 1 atome 
de soufre ; 

J est (1) une liaison, (2) alkyl6ne en C2 k C4, (3) alc6nylene en C2 k C4 ou (4) 




(I) 
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oCi et R5 sont chacun incl6pendamnnent (I) hydrog^ne, (li) alkyle en k ou (Hi) alcoxy en k C4, ou bien 
et R5 pris ensemble avec le carbone auquel ils sont rattach6s fornnent un groupe cycloalkyle en C3 6 C7, 
G est (1) -(CH2)m- ou m vaut 2, 3 ou 4, ou (2) 

oCi R^ et R7 sont chacun rnd6pendamment (i) hydrogdne ; (ii) alkyle en C-i & Cg ; (Hi) -COOR®, ou R^ est hydrogene, 
alkyle en Ci a Cq, ph6nyle ou alkyle en Ci k C4 substitu6 par ph^nyle ; (iv) Ar, oD Ar est tel que d6flni ci-dessus ; 
(v) noyau mono- ou bi-h6t6rocycllque en C5 k C^g contenant 1 k 2 atomes d'azote et/ou 1 atome d'oxygdne et/ou 

1 atome de soufre ; (vi) alkyle en a Cq substitue par : -COOR®, ou R^ est tel que defini ci-dessus ; alcoxy en 

a C4 ; hydroxy ; benzyloxy ; -NR"'2R13^ qu R^^ et R''^ sont chacun Independamment hydrogene ou alkyle en 
k C4 ; -NR14COOR15, ou R^^ est hydrogfene ou alkyle en k C4 et R''^ est hydrogene, alkyle en k Cq, ph6nyle 
ou alkyle en k C4 substituS par ph6nyle ; Ar ; ou noyau mono- ou bi-h6t6rocyclique en C5 k 0^5 contenant 1 k 

2 atomes d'azote et/ou 1 atome d'oxygfene et/ou 1 atome de soufre, k la condition que I'un des atomes de carbone 
de I'alkyle en Ci k Cq peut etre remplac^ par un atome de soufre ; ou bien R^ et R^ pris ensemble avec le carbone 
auquel Ils sont rattach6s torment un groupe cycloalkyle en C3 & C7 ; 

ou un sel non toxique de celui-ci. 

Compose selon la revendicatlon 1, dans lequel E est -CONR^-, -NR^CO-, -NR^-CO-NR^-, -O-CO-NR^, 
-NR3-C0-0-, -CS-NR3-, -NR3-CS-, -NR3-CS-NR3-, -0-CS-NR3 ou -NR3-CS-0-. 

Compos6 selon la revendicatlon 1 , dans lequel E est-CO-O-, -0-C0-, -CO-CHg-, -CO-, -0-C0-0-, CS-0-, -O-CS- 
ou -0-CS-0-. 

Compost selon la revendicatlon 1, qui est choisi parmi les 

N-Benzyloxy-N-[N'-[[4-(p-toluoylamlno)ph6nyl]-sulfonyl]glycyl]amide, 

N-Benzyloxy-N-(N'-[[4-(benzoylamino)ph6nyll-sulfonyI]glycyl]amide, 

N-Benzyloxy-N-[N'-((4-(4-m6thoxybenzoylamino)-ph6nyl]sulfonyl]glycyl]amide, 

N-Benzyloxy-N-[N4[4-(4-pentylbenzoylamlno)-ph6nyl]sulfonyl)-D-ph6nylalanyl]amide, 

N-Benzyloxy-N-[N'-[[4-(p-toluoylamlno)ph6nyl]-sulfonyl]-D-tfyptophyl]amide, 

N-Hydroxy-N-[N*-[[4-(p-toluoylamino)phenyl]-sulfonyl]glycyl]amide, 

N-Hydroxy-N-[N'-[[4-(benzoylamino)phenyl]sulfonyl]-glycyl]amide, 

N-Hydroxy-N-[N'-[[4-(4-m6thoxybenzoylamlno)ph6nyl]-sulfonyl]glycyl]amlde, 

N-Hydroxy-N-[N'-[[4-(4-pentylbenzoylamino)ph6nyl]-sulfonyl]-D-ph6nylalanyl]amide, 

N-Hydroxy-N-[N'-[[4-(p-to!uoylamlno)ph6nyl]-sulfonyl]-D-tryptophyl]amide, 

N-Hydroxy-N-[N'-[[3-(benzoylamino)ph^nyl]sutfonyl]-glycyl]amlde, 

N-Hydroxy-N-[N'-[[2-(benzoylamino)ph6nyl]sutfonyl]-glycyl]amide, et 

N-Hydroxy-N-(N'-[[2-(2-thidnylcarbonylamino)ph6nyl]-sulfonyl]-D,L-alanyl]amide, 

et des sels non toxiques de ceux-ci. 

Composition pharmaceutique comprenant un compos6 de laformule (I) selon I'une quelconque des revendlcations 
1 ^ 4 ou un sel non toxique de celui-cl comme principe actif ainsi qu'un vehicule pharmaceutiquement acceptable. 

Compose de la formule (I) selon Tune quelconque des revendlcations 1 d 4 ou sel non toxique de celui-ci destine 
k etre utilise pour la prevention el/ou le traitement d'une maladie induite par une surexpression ou une activation 
excessive d'une gelatinase. 

Compos6 de la fomriule (I) selon I'une quelconque des revendlcations 1 & 4 ou sel non toxique de celui-ci destin6 
k §tre utilise pour la prevention et/ou le traitement d'une maladie induite par une surexpression ou une activation 
excessive d'une gSlatinase, laquelle maladie est une maladie rhumatoide, rost^o-arthrite, la resorption osseuse 
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anomnale, I'ost^oporose, la parodontite, la nephrite interstltlelle, rart6rloscl6rose, remphys&me pulmonaire, laclr- 
rhose, une lesion de la corn6e, une m6tastase, une invasion ou crolssance de cellules tumorales, une nnaladle 
auto-Immune, une maladle provoqu6e par I'^migration vasculaire ou rinfiltration de leucocytes, ou rartSrialisatlon. 

5 8. Utilisation d'un compos6 de la formula (I) selon Tune quelconque des revendications 1 ^ 4 ou d'un sel non toxique 
de celui-ci pour preparer un medicament destine k la prevention et/ou le traltement d'une maladle telle que d6flnle 
dans la revendication 6 ou la revendicatlon 7. 

9. Precede de preparation d'un compose de la fomiule (I) selon Tune quelconque des revendications 1 & 4 ou d'un 
10 sel non toxique de celul-cl, dans lequel ledit proc6d6 comprend : 

(A) la mise d r^agir d'un compos6 de la fomnule (II) : 



13 



20 



S— N — G^OOH 
II H 
O 



(II) 



25 



dansiaquelleG"", E"', J"" et A"" sonttels que definis dans la revendication 1 pourG, E, J et A, ^ la condition 
que A''-J"'-E"' et A"*, les substltuants deArdans A*" et et R'^ dans G*" ne soient pas -COOH, -CSOH, amino, 
hydroxy ou un groupe contenant -COOH, -CSOH, amino ou hydroxy ; et R** esttel que d^fini dans la reven- 
dication 1 ; 

avec un compose de la fomiule (III) : 



2-A 



30 



35 



40 



HgN-OR 

dans laqueile R^ ^ est alkyle en a Cs, ph6nyle ou all<yle en a C4 substitue par phenyte ; ou 
(B) la ddprotection en conditions alcalines ou acides d'un compose de la formule (l-A) : 



(III) 



<I-A) 



dans laqueile tous les symboles sont tels que definis ci-dessus ; 
^ suivie le cas echeant de la conversion du compose de la fomnule (I) ainsi obtenu -en un sel non toxique de 

celui-ci. 
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